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(54) COOKING APPARATUS AND METHOD OF CONTROLLING THE SAME

(57) A cooking apparatus includes a body, an input
unit configured to receive a command in relation to con-
trolling the cooking apparatus from a user, a knob con-
figured to be attachable to one surface of the body or
detachable from the body, and a controller configured to
sense whether the knob is attached to the body, to re-
ceive the command via the knob when the knob is at-
tached, and to receive the command from the input unit
when the knob is not attached. As is apparent from the
above description, the cooking apparatus may be con-
trolled according to a user’s preferences by using the
knob attachable to and detachable from the body of the
cooking apparatus and may be more conveniently con-
trolled by using the knob in several sides of the cooking
apparatus rather than a limited space.
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Description

[0001] Embodiments of the present disclosure relate
to a cooking apparatus and a method of controlling the
same, and more particularly, to a technology of control-
ling a cooking apparatus using a detachable knob on one
surface of a body.
[0002] Cooking apparatuses are apparatuses config-
ured to cook an ingredient by heating the ingredient and
may be classified into a gas oven configured to heat an
ingredient by burning gas, an electric oven configured to
heat an ingredient by converting electric energy into heat
energy, a microwave oven configured to heat an ingre-
dient by emitting microwaves toward the ingredient, a
gas stove configured to heat a container in which an in-
gredient is accommodated by burning gas, and an induc-
tion apparatus configured to heat a container in which an
ingredient is accommodated by generating a magnetic
field. When a cooking apparatus is configured as an in-
duction heating apparatus, a harmful gas is not emitted
and a cooking counter is clean while cooking food. Also,
since electric power is used as an energy source, con-
trolling is easy and safe which is advantageous.
[0003] Also, various functions for cooking food may be
supported and energy efficiency is higher than that of a
cooking apparatus using a gas burner.
[0004] In a cooking apparatus using a general gas
burner, a fire is made at a fuel intake using a dialing type
handle, that is, a knob and intensity of fire is adjusted. In
a cooking apparatus using an induction heating appara-
tus, an analog button with a covered top to maintain an
integrated body or a touch type controlled by a touch of
a user is used.
[0005] However, the above-described limited input
method do not satisfy various users’ desires with respect
to a design and operation method of a cooking apparatus
and there is a limitation of being unfamiliar to users who
are familiar with using of a dialing type handle, that is, a
knob.
[0006] Therefore, it is an aspect of the present disclo-
sure to provide a cooking apparatus capable of allowing
a user to control the cooking apparatus according to his
or her preferences using a detachable knob and a method
of controlling the cooking apparatus.
[0007] Additional aspects of the present disclosure will
be set forth in part in the description which follows and,
in part, will be obvious from the description, or may be
learned by practice of the present disclosure.
[0008] In accordance with one aspect of the present
disclosure, a cooking apparatus includes a body, an input
unit configured to receive a command for controlling the
cooking apparatus from a user, a knob configured to be
attachable or detachable to one surface of the body and
a controller configured to determine whether the knob is
attached to the body, to receive the command from the
knob when the knob is determined to be attached to the
body and to receive the command from the input unit
when the knob is determined not to be attached to the

body.
[0009] The cooking apparatus may further include a
display configured to display information of the cooking
apparatus.
[0010] The knob may be attachable to or detachable
from at least one of the input unit and the display.
[0011] The controller may control at least one of
screens of the input unit and the display depending on
whether the knob is determined to be attached to the
display.
[0012] The cooking apparatus may further include at
least one heating portion configured to produce heat.
[0013] The command may include at least one of a
temperature and a heating time of the heating portion.
[0014] The controller may control the temperature and
heating time of the heating portion input by the user not
to be changed even whether the knob is determined to
be attached or detached.
[0015] The controller may control the input unit to allow
the user to sequentially change or to directly input and
change the temperature and heating time of the heating
portion when the knob is determined to be detached to
the body.
[0016] The controller may sense rotation of the knob
and may relatively change the temperature and heating
time of the heating portion by a rotational amount of the
knob.
[0017] The knob may further include a first magnetic
body, and the body may further include a second mag-
netic body.
[0018] The knob and the body may be attached to each
other through a magnetic attraction between the first
magnetic body and the second magnetic body.
[0019] The knob may further include a protrusion con-
figured to protrude toward the body, and the protrusion
may include a conductive material.
[0020] The input unit may include a plurality of touch
sensors arranged in a circular shape.
[0021] The controller may sense whether the knob is
attached, depending on the number of the touch sensors
touched by the protrusion.
[0022] The knob may further include a selector config-
ured to select the at least one heating portion to be con-
trolled.
[0023] The knob may further include an indicator con-
figured to indicate the selected at least one heating por-
tion.
[0024] The display may further include a touch film and
a display panel.
[0025] The knob may further include a protrusion con-
figured to protrude toward the body.
[0026] The protrusion may include a conductive mate-
rial.
[0027] The controller may determines whether the
knob is attached to the body, based on a number of the
plurality of touch sensors sensing protrusion.
[0028] The knob may further include a first magnetic
body, and the display panel may further include a second
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magnetic body.
[0029] The knob and the panel may be attached to
each other through attraction between the first magnetic
body and the second magnetic body.
[0030] In accordance with another aspect, a method
of controlling a cooking apparatus includes determining
whether a knob configured to be attachable to or detach-
able from one surface of a body of the cooking apparatus
is attached to the body; and controlling to receive a com-
mand for the cooking apparatus from the knob when the
knob is determined to be attached to the body and to
receive the command from an input unit when the knob
is determined not to be attached to the body.
[0031] The cooking apparatus further comprise a dis-
play,
[0032] The knob may be attachable to or detachable
from at least one of the input unit and the display.
[0033] The controlling may include controlling at least
one of screens of the display and the input unit depending
on whether the knob is determined to be attached to the
display.
[0034] The command may include at least one of a
heating temperature and a heating time for the cooking
apparatus.
[0035] These and/or other aspects of the present dis-
closure will become apparent and more readily appreci-
ated from the following description of the embodiments,
taken in conjunction with the accompanying drawings of
which:

FIG. 1 is an external view illustrating an external
shape of a cooking apparatus according to one em-
bodiment;
FIG. 2 is a view illustrating an internal shape of the
cooking apparatus according to one embodiment;
FIG. 3 is a block diagram illustrating components of
the cooking apparatus according to one embodi-
ment;
FIG. 4 is a view illustrating an external shape of an
interface of the cooking apparatus according to one
embodiment;
FIG. 5 is an exploded perspective view illustrating
components of a knob and an input unit according
to one embodiment;
FIG. 6 is a view illustrating one example in which the
knob and the input unit according to one embodiment
of the present disclosure are attached;
FIGS. 7A and 7B are views illustrating a principle in
which a touch sensor according to one embodiment
senses a hand of a user;
FIGS. 8A and 8B are views illustrating a principle in
which the touch sensor according to one embodi-
ment senses whether the knob is attached;
FIGS. 9(a) to 9(c) are views illustrating a method of
controlling the cooking apparatus when the knob is
not attached, according to one embodiment;
FIGS. 10A to 10C are views illustrating a method of
controlling the cooking apparatus when the knob is

switched from the attached state to the unattached
state, according to one embodiment;
FIGS. 11A to 11C are views illustrating a method of
controlling the cooking apparatus when the knob is
switched from the unattached state to the attached
state, according to one embodiment;
FIG. 12 is a flowchart illustrating a flow of operations
of the cooking apparatus according to one embodi-
ment;
FIG. 13 is an exploded perspective view illustrating
components of a knob and a display according to
another embodiment;
FIG. 14 is a view illustrating one example in which
the knob and the display are attached according to
another embodiment;
FIGS. 15A to 15C are views illustrating a state in
which the knob is attached to various places of the
display according to another embodiment;
FIG. 16 is a view illustrating a state in which a user
controls the cooking apparatus using touch when the
knob is not attached according to another embodi-
ment; and
FIGS. 17A and 17B are views illustrating states in
which a user controls the cooking apparatus using
steps when the knob is attached to the display ac-
cording to another embodiment.

[0036] Embodiments disclosed herein and compo-
nents shown in the drawings are merely preferable ex-
amples and various modifications capable of replacing
the embodiments and drawings may be made at the time
of filing the present application.
[0037] Also, the terms used herein are to explain the
embodiments but are not intended to limit and/or define
the present disclosure. Singular forms, unless defined
otherwise in context, include plural forms.
[0038] Throughout the specification, the terms "com-
prise", "include", "have" or the like are used herein to
specify the presence of stated features, numbers, steps,
operations, elements, components or combinations
thereof but do not preclude the presence or addition of
one or more other features, numbers, steps, operations,
elements, components, or combinations thereof.
[0039] Also, even though the terms including ordinals
such as first, second and the like may be used for de-
scribing various components, the components will not be
limited by the terms and the terms are used only for dis-
tinguishing one component from others. For example,
without departing from the scope of the present invention,
a first component may be referred to as a second com-
ponent, and likewise, the second component may be re-
ferred to as the first component. The term "and/or" in-
cludes any and all combinations or one of a plurality of
associated listed items.
[0040] Hereafter, embodiments will be described in de-
tail with reference to the attached drawings to allow one
of ordinary skill in the art to easily implement. Also,
throughout the drawings, irrelevant parts will be omitted
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to definitely describe the present disclosure.
[0041] Also, an apparatus to which a knob 200 is at-
tached will be described on the basis of a cooking appa-
ratus 100 but is not limited thereto and a principle of the
present disclosure may be applied to other electronic ap-
paratuses to be used.
[0042] That is, the principle of the present disclosure
may be applied to a mobile terminal such as a smart
phone and may be applied to other home appliances such
as a television panel and display panels of an air condi-
tioner and a washing machine.
[0043] Hereinafter, the embodiments will be described
in detail with reference to the attached drawings.
[0044] FIG. 1 is a perspective view of a cooking appa-
ratus according to one embodiment.
[0045] FIG. 2 is a view illustrating a state in which a
door of the cooking apparatus according to one embod-
iment is opened.
[0046] A front surface and a front used hereafter refer
to directions that face a front surface and a front viewed
in front of the cooking apparatus 100 and a rear refers
to a direction that faces a rear of the cooking apparatus
100.
[0047] As shown in FIGS. 1 and 2, the cooking appa-
ratus 100 may include a body 10 that forms an external
shape, a cooking chamber 20 positioned inside the body
10, and a cooktop 30 provided at a top end of the cooking
apparatus 100 and configured to heat a container thereon
in which an ingredient is accommodated.
[0048] The cooktop 30 may include at least a plurality
of cooktops 31a, 31b, and 31c.
[0049] The cooktop 30 may include a heating source
formed of a plurality of times-wound coil to heat a con-
tainer in which an ingredient is accommodated. However,
the heating source is not limited to a heating coil that is
a heating body using electricity but may be provided as
a gas burner or an oil burner.
[0050] That is, the cooking apparatus 100 according
to one embodiment may include an induction heating
burner, a heating coil, a gas burner, and an oil burner as
a heating source.
[0051] The body 10 may include a front panel 11 that
forms a front surface of the body 10 and a side panel 13
that forms a side of the body 10.
[0052] The cooking chamber 20 may be provided in a
box shape inside the body 10 and may have an open
front surface to withdraw or insert an ingredient. The front
panel 11 may include an opening 12 provided corre-
sponding to the cooking chamber 20 having the open
front surface. The open front surface of the cooking
chamber 20 may be opened and closed by a door 40.
[0053] The cooking chamber 20, as shown in FIG. 2,
may include a first cooking chamber 28 and a second
cooking chamber 29, the number of the cooking cham-
bers 20 is not limited thereto, and at least one cooking
chamber may be provided.
[0054] The cooking chamber 20 may include a plurality
of supports 21 therein. A rack 23 for putting an ingredient

thereon may be mounted on the plurality of supports 21.
The plurality of supports 21 may be provided to protrude
from a left wall and a right wall of the cooking chamber 20.
[0055] A divider (not shown) capable of dividing the
cooking chamber 20 may be separably mounted on the
plurality of supports 21. In detail, the divider may be hor-
izontally mounted in the cooking chamber 20 and may
divide the cooking chamber 20 into a plurality of cooking
chambers.
[0056] A plurality of such cooking chambers 20 may
not have the same size and may have different sizes.
The divider may insulate each of the cooking chambers
20 using an insulation material. Through this, spaces of
the cooking chambers 20 may be variously utilized de-
pending on a user’s intention.
[0057] The cooking chamber 20 may include a heater
26 that heats an ingredient. In the embodiment, the heat-
er 26 may be an electric heater including an electric re-
sistor.
[0058] However, unlike the embodiment, the heater 26
may be a gas heater that generates heat by burning gas.
That is, the cooking apparatus 100 according to one em-
bodiment may include an electric oven and a gas oven
as a heating source.
[0059] The door 40 may be hinge-coupled with a bot-
tom of the body 10 to be rotatable with respect to the
body 10. Unlike this, although not shown in the drawing,
the door 40 may be hinge-coupled with a left side or a
right side of the body 10.
[0060] A plurality of glass members may be provided
inside the door 40. This is to allow an inside of the cooking
chamber 20 to be visible through a transparent portion
42. The transparent portion 42 may be provided as a
transparent member in addition to the plurality of the
glass members 43.
[0061] A door suction hole capable of suctioning air
into the door 40 may be provided at a bottom end of the
door 40. Outdoor air suctioned in through the bottom end
of the door 40 may move toward a top of the door 40,
may be heat-exchanged with heat transferred from the
cooking chamber 20, and then may be discharged
through a door discharge hole 45 provided at a rear door
frame 41b positioned in the rear of the door 40. Through
this configuration, heat inside the door 40 may be cooled
through air circulation in the embodiment.
[0062] A handle 50 which a user can grip may be pro-
vided at a top end of the front surface of the door 40 for
easily opening and closing the door 40. On the other
hand, when the door 40 is hinge-coupled with the left
side or the right side of the body 10, the handle 50 may
be provided on a right side or a left side of the front surface
of the door 40 corresponding thereto.
[0063] The handle 50 may protrude frontward from the
front surface of the door 40 by a preset length. That is,
the handle 50 may include a pair of handle supports 51
that extend frontward from the front surface of the door
40 and a handle extender 52 that connects the pair of
handle supports 51.
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[0064] An interface 300 that includes an input unit 310
for inputting various pieces of information with respect to
controlling the cooking apparatus 100 and a display 320
that displays various pieces of information of the cooking
apparatus 100 may be disposed above the front panel 11.
[0065] The interface 300 may be provided not only
above the front panel 11 as shown in FIG. 1 but also on
the cooktop 30 of the body 10 and is not limited thereto
and may be provided on any one side of the body 10.
[0066] The input unit 310 may directly receive a par-
ticular command through a touch of a user or through the
knob 200.
[0067] FIG. 3 is a block diagram illustrating compo-
nents of the cooking apparatus according to one embod-
iment.
[0068] Referring to FIG. 3, the cooking apparatus 100
may include interface 300 configured to interact with a
user, a sensor portion 500 configured to collect informa-
tion of the cooking chamber and an ingredient, a heating
portion 600 configured to heat an ingredient, a commu-
nicator 700 configured to communicate with various elec-
tronic devices, and a controller 400 configured to control
an operation of the cooking apparatus 100.
[0069] The user interface 300 may include the input
unit 310 and the display 320.
[0070] The input unit 310 may receive various setting
values in relation to cooking and a control command with
respect to the cooking apparatus 100 from a user and
may output electric signals corresponding to the setting
values and control command input from the user to the
controller 400.
[0071] For example, a plurality of operation buttons
configured to receive the control command with respect
to the cooking apparatus 100 and a dial configured to
receive settings for a cooking operation from a user may
be included.
[0072] The cooking apparatus 100 may receive a cook-
ing mode input through the operation buttons and may
receive a cooking time, a cooking temperature and the
like through the dial. The above-described operation but-
tons may be push buttons, membrane switches, a touch
pad or the like.
[0073] The display 320 may display operation informa-
tion of the cooking apparatus 100 as a visual image to
the user according to the control signal of the controller
400.
[0074] For example, before the cooking operation, the
cooking apparatus 100 may display the cooking mode
set by the user and the cooking temperature, the cooking
time and the like input by the user through the display 320.
[0075] Also, during the cooking operation, the cooking
apparatus 100 may display a currently-performed cook-
ing mode, an expected residual cooking time to a com-
pletion of cooking and the like through the display 320.
[0076] The above-described display 320 may be a light
emitting diode (LED) panel, a liquid crystal display (LCD)
panel, an organic LED (OLED) panel and the like.
[0077] Also, the user interface 300 may include a touch

screen in which an input means and a display means are
integrated.
[0078] A touch screen panel displays setting values or
control commands selectable by the user through a dis-
play. When the user selects and touches any one of the
setting values or control commands displayed on the
touch panel, the touch screen panel may detect coordi-
nates of a touch of the user through a touch panel and
may recognize a setting value or a control command input
by the user by comparing detected coordinates of the
touch to coordinates where the setting value or control
command is displayed.
[0079] The sensor portion 500 may include a gas sen-
sor 510 configured to detect a gas inside a cooking cham-
ber (not shown) that accommodates an ingredient, a tem-
perature sensor 520 configured to detect a temperature
inside the cooking chamber, and a weight sensor 530
configured to detect a weight of the ingredient accom-
modated in the cooking chamber.
[0080] The gas sensor 510 detects a type and concen-
tration of a gas which is generated from an ingredient
and flows inside the cooking chamber.
[0081] The above-described gas sensor 510 may in-
clude a semiconductor gas sensor that determines a gas
type and a gas concentration using a change in electrical
conductivity which is caused by gas particles that come
into contact with a surface thereof, a quartz crystal mi-
crobalance (QCM) that determines a type and concen-
tration of gas using a piezoelectric effect, and the like.
[0082] The heating portion 600 may include the heater
26 configured to heat an inside of the cooking chamber
by burning a gas, the cooktop 30 configured to heat an
ingredient by converting electrical energy into heat en-
ergy, a microwave generator 610 configured to emit mi-
crowaves in the cooking chamber, and a steam generator
620 configured to emit heated steam in the cooking
chamber.
[0083] However, the heating portion 600 may not in-
clude all the heater 26, cooktop 30, microwave generator
610, and steam generator 620. The heating portion 600
may include at least one of the heater 26, the cooktop
30, the microwave generator 610, and the steam gener-
ator 620 depending on a type of the cooking apparatus
100.
[0084] For example, the heating portion 600 may in-
clude the heater 26 when the cooking apparatus 100 is
a gas oven, may include the microwave generator 610
when the cooking apparatus 100 is a microwave oven,
and may include the steam generator 620 when the cook-
ing apparatus 100 is a steam oven.
[0085] The communicator 700 may include communi-
cation modules 710, 720, and 730 configured to commu-
nicate with an external electronic apparatus using various
communication protocols.
[0086] For example, the communicator 700 may in-
clude a wireless fidelity (WiFi) communication module
710 connected to a local area network (LAN), a Bluetooth
communication module 720 configured to communicate
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with external apparatuses through one-to-one or several-
to-one communication, and a Zigbee communication
module 730 generally used in a home network and the
like.
[0087] However, the communicator 700 may not in-
clude all the WiFi communication module 710, the Blue-
tooth communication module 720, and the Zigbee com-
munication module 730 and may include at least one of
the the WiFi communication module 710, the
[0088] Bluetooth communication module 720, and the
Zigbee communication module 730 as necessary.
[0089] The controller 400 may include a memory 420
configured to store a program and data for controlling the
cooking apparatus 100 and a processor 410 configured
to process the data according to the program stored in
the memory 420.
[0090] The memory 420 may store a control program
and control data for controlling the cooking apparatus
100 or may store setting values and control commands
input through the interface 300, a temperature inside the
cooking chamber and a type and concentration of gas
detected by the sensor portion 500, and a control signal
output from the processor 410.
[0091] The memory 420 may include a volatile memory
(not shown) such as a static random access memory (S-
RAM), a dynamic random access memory (D-RAM) and
the like and a nonvolatile memory (not shown) such as
a flash memory, a read only memory (ROM), an erasable
programmable ROM (EPROM), an electrically erasable
programmable ROM (EEPROM) and the like.
[0092] The nonvolatile memory may operate as an
auxiliary memory device for the volatile memory and may
store the control program and control data for controlling
the operation of the cooking apparatus 100. The nonvol-
atile memory may maintain stored data even when a pow-
er source of the cooking apparatus 100 is disconnected.
[0093] The volatile memory may load and temporarily
store the control program and control data from the non-
volatile memory or may temporarily store setting values
and control commands input through the interface 300,
a temperature inside the cooking chamber and a type
and concentration of gas detected by the sensor portion
500, and a control signal output from the processor 410.
The volatile memory, unlike the nonvolatile memory, may
lose stored data when the power source of the cooking
apparatus 100 is disconnected.
[0094] The processor 410 may process setting values,
control commands, a temperature of the cooking cham-
ber, a type and concentration of gas and the like accord-
ing to the control program and control data stored in the
memory 420 and may output a control signal for control-
ling the heating portion 600 and a communication signal
for communicating with an external electronic device.
[0095] For example, the processor 410 determines a
cooking mode, a cooking temperature, a cooking time
and the like according to a setting value and a control
command input by the user. Also, the processor 410 may
output a heating control signal for operating the heating

portion 600 or stopping an operation of the heating por-
tion 600 according to a temperature of the cooking cham-
ber detected by the temperature sensor 520.
[0096] Also, although described below, when the knob
200 rotates while being attached to at least one of one
surface of the body 10, the input unit 310, and the display
320, the controller 400 may determine a degree of rota-
tion of the knob 200 according to a touch position of the
knob 200 sensed by a touch sensor 313 and may control
at least one of a heating time and a heating temperature
of the heating portion 600 according to a result of deter-
mination.
[0097] Among a plurality of such heating portions 600,
the heating portion that becomes an object of controlling
a heating temperature and a heating time thereof may
be arbitrarily selected by an operation of the user.
[0098] For example, when a button provided at the dis-
play 320 and corresponding to a first cooktop 31a is se-
lected and then the knob 200 is rotated, the controller
400 may control only a temperature of the first cooktop
31a. When a button corresponding to the first cooking
chamber 28 is selected and the knob 200 is rotated, the
controller 400 may control only a temperature of the first
cooking chamber 28. Also, when a button for controlling
both the first cooking chamber 28 and the second cooking
chamber 29 is selected, the controller 400 may control
temperatures of both the cooking chambers 28 and 29
in common.
[0099] Also, although described below, the heating
portion 600 that is an object for adjusting a heating tem-
perature and a heating time thereof may be selected by
controlling a selector 230 provided at the knob 200 not
a button provided at the display 320.
[0100] As described above, the controller 400 may
control operations of various components included in the
cooking apparatus 100. Also, it should be understood
that operations of the cooking apparatus 100 which will
be described below are caused by a control operation of
the controller 400.
[0101] As described above, external components and
internal components of the cooking apparatus 100 have
been described. Hereafter, features of the cooking ap-
paratus 100 using the knob 200 and a method of control-
ling the cooking apparatus 100 will be described with
reference to the drawing.
[0102] FIG. 4 is a view illustrating one part of the inter-
face 300 according to one embodiment.
[0103] Referring to FIG. 4, the interface 300 may in-
clude the input unit 310 configured to receive a command
in relation to controlling the cooking apparatus 100 or
information in relation to the cooking apparatus 100 from
the user and the display 320 configured to display a
present cooking state and a cooking result of the cooking
apparatus 100.
[0104] The interface 300 has been shown as being pro-
vided at a front surface of the cooking apparatus 100 in
FIGS. 1 and 4 but is not limited thereto and may be pro-
vided at one side of the body 10 of the cooking apparatus

9 10 



EP 3 290 809 A1

7

5

10

15

20

25

30

35

40

45

50

55

100.
[0105] Also, the number of such input units 310 may
be provided to be the same as the number of the heating
portions 600 included in the cooking apparatus 100. That
is, a plurality of such input units 310 may be provided.
[0106] The cooking apparatus 100 according to one
embodiment may receive a command in relation to con-
trolling the cooking apparatus 100 from the user in vari-
ous methods.
[0107] When the user attaches the knob 200 to the
input unit 310 and inputs a command using the knob 200,
the user may control at least one of a heating temperature
and a heating time of each of the heating portions 600
by rotating the knob 200 by a desirable degree in a de-
sirable direction.
[0108] On the other hand, when the user inputs a com-
mand directly using the input unit 310 without attaching
the knob 200, the user may control at least one of a heat-
ing temperature and a heating time of each heating por-
tion 600 by directly touching the input unit 310 with a
finger.
[0109] In FIG. 4, it may be known that the knob 200 is
attached to a top end of a first input unit 310a among the
plurality of input units 310. Here, in this case, the user
may input a command in relation to controlling the cook-
ing apparatus 100 by adjusting the first input unit 310a
using the knob 200.
[0110] Also, in the case of a second input unit 310b or
a third input unit 310c to which the knob 200 is not at-
tached, the user may input a command in relation to con-
trolling the cooking apparatus 100 by directly touching
the input units 310b and 310c.
[0111] When the user inputs a command by directly
touching the input unit 310, the user may input a desirable
command using a touch pad attached to the input unit
310. That is, the user may sequentially adjust a desirable
temperature by pushing a finger like the rotation of the
knob 200 and may directly input a desirable temperature
displayed on the input unit 310.
[0112] Also, although only one knob 200 is shown in
FIG. 4, the number of knobs 200 is not limited thereto
and may be as many as the number of heating portions
600 provided in the cooking apparatus 100.
[0113] Also, although the knob 200 is coupled with the
first input unit 310a disposed at a leftmost part in FIG. 4,
the user may attach the knob 200 attached to the first
input unit 310a to be used, to the second input unit 310b
or the third input unit 310c, and may input a command in
relation to controlling the cooking apparatus 100. A prin-
ciple of attaching or detaching the knob 200 to or from
the input unit 310 will be described below with reference
to FIG. 5.
[0114] Also, when the knob 200 is not used, the user
may separate the knob 200 from a knob area and may
store the knob 200 in an additional place. In this case, a
storage area for storing the knob 200 may be additionally
provided at a side surface, the front, the bottom or the
like of the body 10.

[0115] When the knob 200 includes a magnetic body,
a surface of the storage area may include a magnetic
body having a polarity opposite to that of a surface of the
magnetic body of the knob 200 to store the knob 200
while being attached to the body 10.
[0116] FIG. 5 is an exploded perspective view illustrat-
ing components before the knob 200 and the input unit
310 are attached according to one embodiment, and FIG.
6 is a side view illustrating the knob 200 and the input
unit 310 attached to each other in one view.
[0117] Referring to FIG. 5, the knob 200 according to
one embodiment may include a knob body 210, an indi-
cator 220 that indicates a number of the heating portion
600 selected as an object to be currently controlled, the
selector 230 for selecting the heating portion to be con-
trolled, and a first magnetic body 250 configured to help
combination between the knob 200 and the input unit 310.
[0118] The input unit 310 may include an uninsulated
plate 311, a printed circuit board (PCB) 312 including a
plurality of touch sensors 313, and a second magnetic
body 314 configured to help combination between the
knob 200 and the input unit 310.
[0119] The knob body 210 is a part where a user touch
is performed. The user may input a particular command
in relation to controlling the cooking apparatus 100 by
rotating the knob body 210.
[0120] Accordingly, the knob body 210 generally has
a circular shape but is not limited thereto and may have
various shapes derived from a circular shape.
[0121] The indicator 220 may indicate the number of
the heating portion 600 which is currently controlled.
[0122] When one heating portion 600 is controlled by
the cooking apparatus 100, it is unnecessary to indicate
which heating portion 600 is currently controlled. How-
ever, when the plurality of heating portions 600 are con-
trolled by one knob 200, the indicator 220 may indicate
which heating portion 600 is currently controlled to pre-
vent the user from being confused.
[0123] Referring to FIG. 1, the cooking apparatus 100
includes three cooktops 30 which may be designated as
1, 2, and 3. Accordingly, the user may easily recognize
which cooktop 30 is currently controlled by the knob 200
through the indicator 220 of the knob 200.
[0124] The cooking chamber 20 may also be provided
as a plurality of cooking chambers 28 and 29 as shown
in FIG. 2. The user may easily recognize which cooking
chamber is currently controlled through the indicator 220
of the knob 200.
[0125] For example, the first cooking chamber 28 is
designated as 4 and the second cooking chamber 29 is
designated as 5 or the numbers of the cooktops 30 are
designated as C1, C2, and C3 and the first cooking cham-
ber 28 is designated as F1 and the second cooking cham-
ber 29 are designated as F2. Then, which heating portion
600 is currently controlled may be indicated through the
display 320 using these characters.
[0126] Also, the display 320 is disposed on a side of
the knob 200 in FIG. 4 but is not limited thereto and may
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be disposed in various positions at the knob 200 including
a top of the knob 200.
[0127] The selector 230 may allow the user to select
a particular one of the plurality of heating portions 600 to
be controlled.
[0128] As shown in FIGS. 1 and 2, since the cooking
apparatus 100 may include the plurality of cooktops 31a,
31b, and 31c provided at the top of the body 10 and the
plurality of cooking chambers 28 and 29 provided in the
body 10, the user may select the particular cooktops 31a,
31b, and 31c or the particular cooking chambers 28 and
29 by using the selector 230.
[0129] The user may select the particular heating por-
tion 600 by using (+) and (-) buttons as shown in FIGS.
5 and 6 and may select the particular heating portion 600
by using another smaller knob (not shown) attached to
the body 10.
[0130] Also, the knob 200 may include a protrusion 240
for touching the touch sensor 313 which will be described
below.
[0131] The protrusion 240 may protrude below the
knob 200 to come into contact with the touch sensor 313
included in the PCB 312 as shown in FIG. 5.
[0132] However, the disposition of the protrusion 240
is not limited to be downward and may be formed at any
place including the top and side of the knob 200 in a
direction which faces the body 10 of the cooking appa-
ratus 100.
[0133] Also, the protrusion 240 may include a material
that allows the touch sensor 313 to sense a touch.
[0134] For example, when the PCB 312 includes the
touch sensor 313 including a capacitive touch sensor,
the protrusion 240 may include a conductive material in-
tegrated with a handle member of the knob 200 to dis-
charge a condenser of the touch sensor into a human
body of the user who holds the knob 200. The protrusion
240 may be formed with a size to touch the plurality of
touch sensors 313 at one time.
[0135] Also, the knob 200 may include the first mag-
netic body 250 for easy attachment with the input unit
310.
[0136] In detail, when the knob 200 reaches or is at-
tached to the input unit 310, there is formed attraction
between the first magnetic body 250 of the knob 200 and
the second magnetic body 314 of the input unit 310 which
will be described below in such a way that the knob 200
and the input unit 310 may be easily attached to each
other due to this attraction.
[0137] Here, the first magnetic body 250 and the sec-
ond magnetic body 314 may include a ferromagnetic ma-
terial in which magnetic moment is aligned.
[0138] Also, a surface of the first magnetic body 250
which faces the input unit 310 and a surface of the second
magnetic body 314 which faces the knob 200 may have
different polarities from each other. In this case, since
the attraction acts between the first magnetic body 250
and the second magnetic body 314, the knob 200 and
the input unit 310 may be more strongly attached to each

other.
[0139] The input unit 310 may receive a user command
for controlling the cooking apparatus 100 via the knob
200 when the knob 200 is attached thereto or may receive
a user command by sensing a finger of the user when
the knob 200 is not attached.
[0140] Accordingly, the input unit 310 may include the
uninsulated plate 311, the PCB 312 including the plurality
of touch sensors 313, and the second magnetic body 314
configured to help combination between the knob 200
and the input unit 310.
[0141] The uninsulated plate 311 refers to a top end
of the input unit 310 attached to a bottom of the knob 200
and protects the PCB 312 from the outside.
[0142] Generally, the uninsulated plate 311 includes a
well electrified or heated material and may include a ma-
terial such as glass or the like.
[0143] The PCB 312 may include the plurality of touch
sensors 313 capable of sensing a touch and a rotational
direction of the knob 200 and various circuit devices (not
shown) necessary for sensing a touch.
[0144] When the knob 200 is attached to the input unit
310, the plurality of touch sensors 313 may detect various
operations of the user by sensing the rotational direction
and velocity of the knob 200.
[0145] Accordingly, the touch sensors 313 may be ar-
ranged to surround an area in which the knob 200 is
attached with a certain size.
[0146] In detail, as shown in FIG. 5, the plurality of
touch sensors 313 may be arranged on the PCB 312 in
a circular shape to consecutively sense a touch accord-
ing to a rotational path of the knob 200 even when the
attached knob 200 is rotated by an operation of the user.
[0147] Accordingly, since the protrusion 240 also ro-
tates when the user rotates the knob 200 by operating
the knob 200, a touch point sensed by the touch sensors
313 may also be changed. Accordingly, the controller
400 may sense this change and recognize a user com-
mand.
[0148] Also, the touch sensors 313 may use a resistant
film, capacitance, surface acoustic wave (SAW), infrared
(IR), or optical method.
[0149] Meanwhile, when the knob 200 is not attached
to the input unit 310, the input unit 310 may sense a touch
caused by an input means different from the knob 200.
[0150] For example, when the user touches the input
unit 310 with a part of the user’s body such as a finger
and the like, the touch sensor 313 may sense the touch
and may receive a particular command of the user for
controlling the cooking apparatus 100.
[0151] With reference to FIG. 5, a structure of the knob
200 and a structure of the input unit 310 have been de-
scribed. Hereafter, an attachment shape and an interac-
tion principle of the knob 200 and input unit 310 will be
described with reference to FIGS. 6 to 10.
[0152] FIG. 6 is a perspective view illustrating a shape
in which the knob 200 is attached to the input unit 310
according to one embodiment.
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[0153] Since the structures of the knob 200 and the
input unit 310 have been described with reference to FIG.
5, a description of components will be omitted and the
attachment principle and an operation principle of the
knob 200 and the input unit 310 will be described with
reference to FIG. 6.
[0154] Referring to FIG. 6, the knob 200 may be at-
tached to or detached from the uninsulated plate 311
which is an upper component of the input unit 310.
[0155] When the knob 200 is attached, the user may
input a command in relation to controlling the cooking
apparatus 100 by rotating the knob 200 while the knob
200 is attached to the input unit 310.
[0156] The knob 200 may be attached to the body 10
using various methods according to embodiments and
may be attached or detached using a magnetic force as
described above.
[0157] The user may rotate the knob 200 while the knob
200 is attached. In detail, the knob 200 may rotate around
the first magnetic body 250 as a central shaft. Here, the
first magnetic body 250 may have a cylindrical shape.
[0158] Also, the knob 200 may be configured to be in-
tegrated with the first magnetic body 250 in such a way
that the knob 200 itself rotates around the first magnetic
body 250 and may include a fixer (not shown) configured
to fix the first magnetic body 250 and a rotator (not shown)
configured to rotate around the fixer.
[0159] In this case, a bearing may be inserted between
the fixer and the rotator to allow the rotator to rotate along
an outer circumferential surface of the fixer.
[0160] Meanwhile, it may be sensed using various
methods whether the knob 200 is detached from or at-
tached to the input unit 310 or whether a touch by a hand
of a human is present, which will be described with ref-
erence to FIGS. 7A and 7B.
[0161] FIG. 7A is a view illustrating a state in which a
finger of a user touches a particular point of the uninsu-
lated plate 311 positioned above the input unit 310, and
FIG. 7B is a view illustrating a state in which the knob
200 touches a particular point of the uninsulated plate
311 positioned above the input unit 310.
[0162] Referring to FIG. 7A, it may be known that the
finger of the user touches an upper point corresponding
to an eighth touch sensor 313h among the plurality of
touch sensors 313.
[0163] Generally, an area of the input unit 310, which
is touched by a human finger, merely has a size corre-
sponding to one of the touch sensors 313. Accordingly,
when a touch signal is sensed by only one of the touch
sensors 313, the controller 400 may recognize that the
finger touches the input unit 310.
[0164] That is, when only one signal is received from
the plurality of touch sensors 313, the controller 400 may
determine that the finger of the human touches the input
unit 310 and may control at least one of the input unit
310 and the display 320 to allow the input unit 310 to
receive a command of the user.
[0165] However, when the knob 200 is attached to the

input unit 310, since an area of the knob 200, which is
touched by the protrusion 240, is relatively larger than
the area touched by the finger, the number of touch sen-
sors 313 whose touch signals are sensed also increases.
[0166] Accordingly, when the knob 200 is attached to
the input unit 310 as shown in FIG. 7B, three touch sen-
sors 313h, 313a, and 313b among the plurality of touch
sensors 313 may sense the protrusion 240 of the knob
200. In this case, it may be determined that the knob 200
is attached.
[0167] That is, when a plurality of signals are received
from the plurality of touch sensors 313, the controller 400
may determine that the knob 200 is attached and may
control at least one of the input unit 310 and the display
320 to receive a command from the user via the knob 200.
[0168] Also, for example, although not shown in the
drawing, the controller 400 may further include a sensor
for sensing whether the knob 200 is attached or de-
tached.
[0169] In detail, the input unit 310 may further include
a hall sensor on one side of an area to or from which the
knob 200 is attached or detached and the controller 400
may sense whether the knob 200 is attached or detached,
using the hall sensor.
[0170] That is, when the knob 200 approaches the in-
put unit 310, the hall sensor may sense a magnetic field
changed by the first magnetic body 250 of the knob 200
and the second magnetic body 314 of the input unit 310
and then may transmit a sensed signal to the controller
400, and the controller 400 may determine whether the
knob 200 is attached or detached, based on the received
signal.
[0171] Through the above processes, when it is deter-
mined that the knob 200 is attached to the input unit 310,
the controller 400 may check a rotational direction and a
rotational speed and may determine the command from
the user based thereon. Hereafter, it will be described in
detail with reference to FIG. 8.
[0172] FIG. 8A illustrates a state in which the knob 200
is attached to the input unit 310, and FIG. 8B illustrates
a state in which the knob 200 is attached and rotates
counterclockwise from a still state.
[0173] As shown in FIGS. 8A and 8B, the protrusion
240 may be formed at the bottom of the knob 200. The
controller 400 may determine a degree of rotation and a
rotational speed of the knob 200 according to a touch
position at which the protrusion 240 touches the touch
sensors 313.
[0174] The degree of rotation is a term for defining how
rotation is performed and may include a rotational direc-
tion, a rotational distance, the rotational speed and the
like.
[0175] In detail, when the knob 200 rotates while being
attached to the input unit 310, the protrusion 240 of the
knob 200 sequentially touches the plurality of touch sen-
sors 313 provided at the input unit 310.
[0176] In this case, each of the touch sensors 313
transmits a touch sensing signal to the controller 400,
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and the controller 400 determines the degree of rotation
and the rotational direction of the knob 200 by considering
the number and positions of the touch sensors 313 which
transmit the touch sensing signals and then may control
a heating temperature and a heating time of the heating
portion 600 to be controlled.
[0177] For example, it is assumed that eight touch sen-
sors 313 arranged in a circular shape are present as
shown in FIGS. 8A and 8B.
[0178] Each of the touch sensors 313 may transmit a
touch sensing signal to the controller 400 when being
touched with the protrusion 240.
[0179] When the controller 400 receives touch sensing
signals from the three touch sensors 313h, 313a, and
313b as shown in FIG. 8A and then receives touch sens-
ing signals from three touch sensors 313c, 313d, and
313e as shown in FIG. 8B, the controller 400 may deter-
mine that the user rotates the knob 200 counterclockwise
by 90 degrees.
[0180] Accordingly, the controller 400 may decrease a
heater temperature of the heating portion 600 to be con-
trolled, by two levels.
[0181] On the other hand, when it is determined that
the user rotates the knob 200 clockwise by 90 degrees,
a temperature of the heating portion 600 may be in-
creased by two levels.
[0182] Also, it is merely an example to change a tem-
perature by two levels when the knob 200 is rotated by
90 degrees. Levels of temperature and time changeable
according to a degree of rotation may differ depending
on user preference.
[0183] As another example, when the knob 200 rotates
and the controller 400 receives touch sensing signals
from the three touch sensors 313b, 313c, and 313d and
then receives touch sensing signals from the three touch
sensors 313a, 313b, and 313c while the heating portion
600 to be controlled is turned off (OFF), the controller
400 may determine that the user rotates the knob 200
clockwise by 45 degrees.
[0184] Accordingly, the controller 400 may determine
this case to be a command for increasing a temperature
by one level, may turn on the heating portion 600 which
is turned off, and may increase a temperature thereof by
one level.
[0185] Also, although FIGS. 6 to 8B illustrate states in
which the knob 200 is attached to the input unit 310, since
the knob 200 is detachable from the input unit 310 as
described above, a place touched by the protrusion 240,
that is, a touch point touched by the touch sensor 313
may be changed.
[0186] Accordingly, in this case, when the knob 200 is
separated and then is attached again, the controller 400
may adjust a temperature and time by determining a de-
gree of rotation based on an initial touch point.
[0187] For example, when it is determined that the
knob 200 is attached and rotated clockwise by 90 de-
grees by the user while a temperature of the heating por-
tion 600 to be heated is heated by two levels, the con-

troller 400 may increase the temperature of the heating
portion 600 from a second level to a fourth level.
[0188] On the other hand, when the knob 200 is rotated
counterclockwise by 90 degrees, the temperature of the
heating portion 600 to be controlled may be decreased
from the second level to a zeroth level, that is, power may
be turned off (OFF).
[0189] Also, the controller 400 may calculate the de-
gree of rotation of the knob 200 according to time and
may change a variation of adjusting the heating time or
heating temperature of the heating portion 600 to be con-
trolled, according to the rotational speed of the knob 200.
[0190] In detail, the controller 400 may quickly control
an increase or decrease of the heating time or the heating
temperature of the heating portion 600 to be controlled,
as the rotational speed of the knob 200 is high.
[0191] FIGS. 9(a) to 11C illustrate embodiments of the
description with reference to FIGS. 6 to 8B. FIGS. 9(a)
to 9(c) are views illustrating a method of controlling the
cooking apparatus 100 when the knob 200 is not at-
tached. FIGS. 10A to 10C are views illustrating a method
of controlling the cooking apparatus 100 when the knob
200 is detached from a state of being attached. FIGS.
11A to 11C are views illustrating a method of controlling
the cooking apparatus 100 when the knob 200 is attached
in a state of being not attached.
[0192] FIG. 9(a) illustrates a state in which the user
touches the first input unit 310a of the input unit 310 with
a finger when the knob 200 is not attached. In this case,
the input unit 310 may recognize a touch of the finger of
the user and may display that a temperature of the heat-
ing portion 600 which is currently controlled is a first level,
using the first input unit 310a as shown in the drawing.
[0193] After that, the user may adjust the temperature
of the heating portion 600 by rotating the user’s finger
while pushing, like rotating the knob 200.
[0194] That is, as shown in FIG. 9(b), the user may
touch the first input unit 310a and then may sequentially
touch the second input unit 310b, the third input unit 310c,
and a fourth input unit 310d. Accordingly, eventually, the
user may adjust the temperature of the heating portion
600 to be controlled, by four levels.
[0195] Also, unlike FIG. 9(b) in which the temperature
is sequentially changed, the temperature of the heating
portion 600 may be directly changed by directly touching
a desirable temperature.
[0196] That is, when the user touches the first input
unit 310a with a finger and immediately touches the fourth
input unit 310d, the controller 400 recognizes a temper-
ature input by the user as a fourth level and controls the
temperature of the heating portion 600 to be the fourth
level. Accordingly, in this case, the fourth input unit 310d
may be touched and simultaneously the second input
unit 310b and the third input unit 310c may also be dis-
played as shown in FIG. 9(c).
[0197] In the case of a conventional technology, when
a temperature is adjusted by a touch, to input a desirable
temperature, the temperature is sequentially increased
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as shown in FIG. 9(b). However, in the embodiment,
since a temperature may be directly changed as shown
in FIG. 9(c), there is an advantage of more quickly chang-
ing the temperature of the heating portion 600 to be con-
trolled.
[0198] FIGS. 10A to 10C are views illustrating a meth-
od of adjusting a temperature of the heating portion 600
to be controlled, when the knob 200 is detached in a state
of being attached to the input unit 310.
[0199] FIG. 10A illustrates a state in which the user
changes the temperature of the heating portion 600 to
be heated, to a third level using the knob 200. FIG. 10B
illustrates a state in which the temperature is changed to
the third level and the user detaches the knob 200. FIG.
10C illustrates a state in which a heating temperature is
adjusted by a finger when the knob 200 is detached.
[0200] Referring to FIG. 10B, in the embodiment, even
when the knob 200 is detached, the temperature of the
heating portion 600 is not changed and continuously re-
mains at the third level. In the case of the general tech-
nology, there is an inconvenience of adjusting the tem-
perature of the heating portion 600 all over again when
the knob 200 is detached or attached. In the embodiment,
since the temperature of the heating portion 600 which
is being heated is continuously maintained regardless of
detachment or attachment of the knob 200, there is an
advantage of allowing the user to consecutively adjust
the temperature.
[0201] Accordingly, the user may consecutively adjust
the temperature using a finger even when the knob 200
is removed and may immediately change the tempera-
ture to a sixth level by directly inputting a sixth input unit
310f when the knob 200 is removed as shown in FIG.
10C. In this case, the fourth input unit 310d and a fifth
input unit 310e which are not touched are also shown as
shown in FIG. 10C.
[0202] Also, although not shown in the drawing, it is
possible to change the temperature to the sixth level by
sequentially touching the fourth input unit 310d, the fifth
input unit 310e, and the sixth input unit 310f with a finger.
[0203] FIGS. 11A to 11C are views illustrating a meth-
od of adjusting a temperature of the heating portion 600
to be controlled, when the knob 200 is attached in a state
of being not attached to the input unit 310.
[0204] FIGS. 11A and 11B are views illustrating a state
in which the user directly changes the temperature of the
heating portion 600 from the first level to the third level
using a finger when the knob 200 is not attached, and
FIG. 11C is a view illustrating a state in which the knob
200 is attached and then the temperature is adjusted
using the knob 200.
[0205] Referring to FIGS. 11B and 11C, even when
the knob 200 is attached in a state of being detached,
the temperature of the heating portion 600 is not changed
and continuously remains at the third level and the user
may consecutively control the temperature using the
knob 200.
[0206] That is, the controller 400 may control the tem-

perature using a relative rotational direction and rotation-
al distance of the knob 200 regardless of which one of
the plurality of touch sensors 313 the protrusion 240 of
the attached knob 200 touches.
[0207] Accordingly, when the knob 200 is attached and
then the user rotates the knob 200 clockwise by 90 de-
grees as shown in FIG. 11C, the controller 400 may rec-
ognize the rotation as a command of increasing a tem-
perature by two levels and may increase a heating tem-
perature of the heating portion 600 from the third level to
the fifth level.
[0208] On the other hand, when the knob 200 is at-
tached and then the user rotates the knob 200 counter-
clockwise by 90 degrees, the controller 400 may recog-
nize the rotation as a command of decreasing a temper-
ature by two levels and may decrease a heating temper-
ature of the heating portion 600 from the third level to the
first level.
[0209] Hitherto, the state in which the knob 200 is at-
tached to the input unit 310 and the principle of operating
the knob 200 have been described with reference to the
drawings.
[0210] Hereafter, a method of controlling the cooking
apparatus 100, to which this principle is applied, will be
described with reference to the drawings.
[0211] FIG. 12 is a flowchart illustrating a flow of oper-
ations of the cooking apparatus 100 according to one
embodiment.
[0212] Referring to FIG. 12, in the embodiment, it is
determined whether a touch is sensed at one surface of
the cooking apparatus 100 or an area of the input unit
310 (S100).
[0213] When the touch is sensed, to determine wheth-
er this touch is a touch by a human finger or a touch by
the knob 200, whether a touched area is greater than a
certain area and whether a touch signal is sensed by a
center key are determined (S200).
[0214] The above-described determination process,
as described with reference to FIGS. 7A to 8B, is per-
formed based on the number of touch sensors 313 whose
touch signals are sensed. Generally, when one touch
signal is sensed, it is determined that a contact is caused
by a finger of a user. Otherwise, it is determined that a
contact is caused by the knob 200.
[0215] However, even when the touch signal is sensed
more than the certain area in S200, the touch may be
recognized as being caused by the knob 200 when the
user touches several sections at the same time by a laid
finger. Accordingly, it is determined whether a touch sig-
nal is sensed at the center key (S300).
[0216] When the knob 200 is attached, the center key
may sense a touch signal due to a structural feature of
the knob 200. However, when a touch is performed by a
finger, it is difficult for the center key to sense a touch
signal due to the feature thereof. Accordingly, through
this process, it may be precisely determined whether the
knob 200 is attached.
[0217] When a touch area is sensed more than the
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certain area and a touch signal is sensed at the center
key, it is determined that the knob 200 is attached (S400)
and screens of the input unit 310 and the display 320 are
controlled to allow the user to easily control the cooking
apparatus 100 by using the knob 200 (S500).
[0218] When the touch area is not sensed more than
the certain area or the touch signal is not sensed at the
center key although the touch area is sensed more than
the certain area, it is determined that the knob 200 is not
attached. That is, it is determined that the touch is per-
formed by a finger (S600).
[0219] When it is determined that the knob 200 is not
attached in S600, the screens of the input unit 310 and
the display 320 are controlled to allow the user to easily
control the cooking apparatus 100 using a touch (S700).
[0220] When it is recognized that the touch is per-
formed by the finger, it is sensed whether there is a
change in touch after recognizing the touch (S800).
[0221] The change in touch means a change of a touch
sensing signal transmitted by the touch sensor 313 and
refers to a sequential change of an order of the touch
sensors 313 that transmit the touch sensing signals. In
this case, even when the touch is performed by the finger,
since the user touches with the finger like pushing as the
knob 200 rotates, the touch is recognized as a finger
wheel operation (S900).
[0222] When it is determined that the knob 200 is at-
tached in S400 or it is determined that the touch is per-
formed as the finger wheel operation in S900, rotational
directions and rotational variations of the knob 200 and
the finger are recognized as relative values and then a
heating temperature and a heating time are controlled
and displayed outside (S1200 and S1300)
[0223] Being recognized as the relative values means
changing a temperature by a variation measured from a
final temperature state as described with reference to
FIGS. 11A to 11C.
[0224] When the touch is recognized in S800 and then
a change in touch is not sensed for a certain time, it is
recognized that the user directly inputs a desirable tem-
perature and time (S1000).
[0225] Accordingly, in this case, a value input by the
user is recognized as an absolute value (S1100). Instead
of sequentially increasing or decreasing the heating tem-
perature or the heating time, the cooking apparatus 100
is directly controlled according to the heating temperature
and heating time input by the user and displayed outside
(S1100 and S1300)
[0226] FIGS. 13 and 14 are views illustrating the knob
200 and the display 320 according to anther embodiment.
FIG. 13 is an exploded perspective view illustrating com-
ponents of the knob 200 and the display 320, and FIG.
14 is a perspective view illustrating one side of a state in
which the knob 200 and the display 320 are attached to
each other.
[0227] Referring to FIG. 13, the knob 200 according to
one embodiment may include the knob body 210, the
indicator 220 that indicates a number of the heating por-

tion selected as an object to be currently controlled, the
selector 230 for selecting a particular heating portion to
be controlled, and the first magnetic body 250 configured
to help combination between the knob 200 and the dis-
play 320.
[0228] The display 320 may include an uninsulated
plate 321 in contact with the knob 200, a touch film 322
configured to sense a touch of the protrusion 240 of the
knob 200, a display panel 323, and a second magnetic
body 324 configured to help the knob 200 and the display
320 to be easily combined with each other.
[0229] Since the knob 200 as shown in FIG. 13 has
the same structure and features of the knob 200 de-
scribed with reference to FIGS. 5 and 6, the structure
and features of the knob 200 will be omitted.
[0230] The uninsulated plate 321 of the display 320 is
a surface attached to the bottom of the knob 200 and
refers to an uppermost end of the display 320. The un-
insulated plate 321 protects the touch film 322 and the
display panel 323 from the outside.
[0231] Generally, the uninsulated plate 321 includes a
well electrified or heated material and may include a ma-
terial such as glass, injection molding or the like.
[0232] The touch film 322 refers to a film configured to
sense a touch and a rotational direction of the knob 200
and detects various operations of the user.
[0233] The touch film 322 may be manufactured using
a transparent film, and in this case, a synthetic resin of
a transparent material may be used.
[0234] As the above-described transparent film, an op-
tical polyethylene terephthalate (PET) film, a poly methyl
methacrylate (PMMA) film, or a transparent polycar-
bonate (PC) film or the like, which are transparent and
have high strength, may be used.
[0235] Also, a transparent film 322 may include indium
tin oxide (ITO) formed by doping indium oxide with tin
oxide, indium zinc oxide or the like.
[0236] Meanwhile, when the knob 200 is not attached
to the display 320, the display 320 may sense a touch
caused by an input means different from the knob 200.
[0237] For example, when the user touches the display
320 with a part of the user’s body such as a finger and
the like, the touch film 322 may sense the touch and may
receive a particular command of the user for controlling
the cooking apparatus 100.
[0238] Since a method of recognizing a touch and a
rotational direction of the knob 200 or the finger of the
user by the touch film 322 is the same as a method of
recognizing a user’s touch by a general touch display
and is well-known to those skilled in the art, a detailed
description will be omitted.
[0239] FIG. 14 is a perspective view illustrating a state
in which the knob 200 is attached to the display 320 ac-
cording to one embodiment.
[0240] Since the structures of the knob 200 and the
display 320 have been described with reference to FIG.
13, a description thereof will be omitted and an attach-
ment principle and an operation principle of the knob 200
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and the display 320 will be described with reference to
FIG. 14.
[0241] Referring to FIG. 14, the knob 200 may be at-
tached to or detached from the uninsulated plate 321 that
is an upper component of the display 320.
[0242] When the knob 200 is attached, the user may
input a command in relation to controlling the cooking
apparatus 100 by rotating the knob 200 while the knob
200 is attached to the display 320.
[0243] The knob 200 may be attached to the body 10
using various methods according to embodiments and
may be attached or detached using a magnetic force as
described above.
[0244] In detail, the knob 200 may rotate around the
first magnetic body 250 as a central shaft. Here, the first
magnetic body 250 may have a cylindrical shape.
[0245] Also, the knob 200 may be configured to be in-
tegrated with the first magnetic body 250 in such a way
that the knob 200 itself rotates around the first magnetic
body 250 and may include a fixer (not shown) configured
to fix the first magnetic body 250 and a rotator (not shown)
configured to rotate around the fixer.
[0246] In this case, a bearing may be inserted between
the fixer and the rotator to allow the rotator to rotate along
an outer circumferential surface of the fixer.
[0247] FIGS. 15A to 15C are views illustrating various
cases in which the knob 200 is attached to the display
320 according to another embodiment.
[0248] Referring to FIG. 15A, the knob 200 may be
attached to the sixth input unit 310f. In this case, the user
may control a heating temperature or a heating time of
a third cooktop 31c through the knob 200.
[0249] Also, as described above, the knob 200 may be
used while not being attached to a particular input unit
310 and may be attached to other input units 310e and
310f.
[0250] However, when the knob 200 is attached to the
fourth input unit 310d, the user may control a heating
temperature or a heating time of the first cooktop 31a.
When the knob 200 is attached to the fifth input unit 310e,
the user may control a heating temperature or a heating
time of a second cooktop 31b.
[0251] Also, the knob 200, as shown in FIG. 15B, may
be attached to any place of the display 320. Accordingly,
since the user may use the knob 200 without attaching
the knob 200 to a particular one of the input units 310,
there is an advantage of more easily controlling the cook-
ing apparatus 100.
[0252] In this case, the cooktop 30 that the user can
control is the heating portion which is finally controlled
and the user may change the heating portion 600 to be
controlled, by using the selector 230 attached to the knob
200.
[0253] Also, as shown in FIG. 15C, when a touch film
is built in a bottom of the cooktop 30 though not the display
320, the cooking apparatus 100 may be controlled by
attaching the knob 200 to a top of the cooktop 30. Al-
though not shown in the drawing, the cooking apparatus

100 may be controlled by attaching the knob 200 to any
place of the body 10 of the cooking apparatus 100.
[0254] FIGS. 16 to 17B are views illustrating states in
which the user controls the cooking apparatus 100. FIG.
16 is a view illustrating a state of controlling the cooking
apparatus 100 by using the display 320 when the knob
200 is not attached. FIGS. 17A and 17B are views illus-
trating states of controlling the cooking apparatus 100 by
using the knob 200 when the knob 200 is attached to the
display 320.
[0255] Referring to FIG. 16, the cooking apparatus 100
may be controlled using a general method when the knob
200 is not attached to the display 320. That is, the user
may input a particular command in relation to controlling
the cooking apparatus 100 through the display 320 using
a touch.
[0256] On the other hand, when the knob 200 is at-
tached to the display 320, as shown in FIG. 17A and 17B,
the cooking apparatus 100 may be controlled by using
the knob 200. That is, as shown in FIG. 17A, the user
may input a heating temperature and a heating time of
the heating portion 600 to be controlled, by using the
knob 200 attached to the display 320.
[0257] Also, when the user attaches the knob 200 to
an area of the display 320, the controller 400 may rec-
ognize the attachment and may change a screen of the
display 320 to a screen controllable by using the knob
200 to allow the user to more easily control the cooking
apparatus 1.
[0258] That is, when the user attaches the knob 200
to the display 320, the controller 400 may recognize the
attachment and may control the screen of the display 320
as shown in FIG. 17B. In this case, since the screen of
the display 320 is changed according to a control method
using the knob 200, there is an advantage of allowing
the user to easily control the cooking apparatus 100.
[0259] Hitherto, the features and effects of the present
invention have been described in detail.
[0260] In the case of a cooking apparatus using a gen-
eral induction heating apparatus, an analog button with
a covered top to remain in an integrated body or a touch
method of controlling through a touch of a user is used.
However, the above-described limited input method do
not satisfy various users’ desires with respect to a design
and operation method of a cooking apparatus and there
is a limitation of being unfamiliar to users who are familiar
with using of a dialing type handle, that is, a knob.
[0261] However, in the case of the cooking apparatus
according to the embodiments, since the cooking appa-
ratus is controlled by using a detachable knob, a user
may control the cooking apparatus according to his or
her preference. Also, since the cooking apparatus may
be controlled by attaching the knob to several surfaces
of a body of the cooking apparatus not a limited space,
the user may more conveniently control the cooking ap-
paratus.
[0262] As is apparent from the above description, the
cooking apparatus may be controlled according to a us-
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er’s preferences by using the knob attachable to or de-
tachable from the body of the cooking apparatus and may
be more conveniently controlled by using the knob in sev-
eral sides of the cooking apparatus not a limited space.
[0263] Although a few embodiments have been shown
and described, it should be appreciated by one of ordi-
nary skill in the art that changes may be made in these
embodiments. For example, even when the described
technologies are performed in an order different from the
above-described method and/or the described systems,
structures, and components such as devices, circuits and
the like are combined in different forms from the de-
scribed method or replaced or substituted with other com-
ponents or equivalents thereof, an adequate result may
be achieved. Therefore, other implements, other embod-
iments, and equivalents of the claims will be within the
scope of the following claims.

Claims

1. A cooking apparatus comprising:

a body;
an input unit configured to receive a command
for controlling the cooking apparatus from a us-
er;
a knob configured to be attachable or detacha-
ble to one surface of the body; and
a controller configured to determine whether the
knob is attached to the body;
to receive the command from the knob when the
knob is determined to be attached to the body;
and
to receive the command from the input unit when
the knob is determined not to be attached to the
body.

2. The cooking apparatus of claim 1, further comprising
a display configured to display information of the
cooking apparatus,
wherein the knob is attachable to or detachable from
at least one of the input unit and the display.

3. The cooking apparatus of claim 2, wherein the con-
troller controls at least one of screens of the input
unit and the display depending on whether the knob
is determined to be attached to the display.

4. The cooking apparatus of claim 1, further comprising
at least one heating portion configured to produce
heat,
wherein the command comprises at least one of a
temperature and a heating time of the heating por-
tion.

5. The cooking apparatus of claim 4, wherein the con-
troller controls the temperature and heating time of

the heating portion input by the user not to be
changed even whether the knob is determined to be
attached or detached.

6. The cooking apparatus of claim 5, wherein the con-
troller controls the input unit to allow the user to se-
quentially change or to directly input and change the
temperature and heating time of the heating portion
when the knob is determined to be detached to the
body.

7. The cooking apparatus of claim 5, wherein the con-
troller senses rotation of the knob and relatively
changes the temperature and heating time of the
heating portion by a rotational amount of the knob.

8. The cooking apparatus of claim 1, wherein the knob
further comprises a first magnetic body and the body
further comprises a second magnetic body, and
wherein the knob and the body are attached to each
other through a magnetic attraction between the first
magnetic body and the second magnetic body.

9. The cooking apparatus of claim 1, wherein the knob
further comprises a protrusion configured to protrude
toward the body, and
wherein the protrusion comprises a conductive ma-
terial.

10. The cooking apparatus of claim 9, wherein the input
unit comprises a plurality of touch sensors arranged
in a circular shape, and
wherein the controller determines whether the knob
is attached to the body, based on a number of the
plurality of touch sensors sensing protrusion.

11. The cooking apparatus of claim 4, wherein the knob
further comprises a selector configured to select the
at least one heating portion to be controlled.

12. The cooking apparatus of claim 11, wherein the knob
further comprises an indicator configured to indicate
the selected at least one heating portion.

13. The cooking apparatus of claim 2, wherein the dis-
play further comprises a touch film and a display pan-
el.

14. The cooking apparatus of claim 13, wherein the knob
further comprises a protrusion configured to protrude
toward the body, and
wherein the protrusion comprises a conductive ma-
terial.

15. The cooking apparatus of claim 14, wherein the con-
troller senses whether the knob is attached to the
body, based on an area of the touch film sensing the
protrusion.
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